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STRADDLING TYPE OF VEHICLE 



[Field of the Invention] 

Thio invention — relates to — a — straddling — type — e£ — vehicle 

such as the motorcycle having a fuel tank. 

^ CROSS-REFERENCE TO RELATED APPLICATIONS 

[00011 This application is a U.S. National Phase of Intenational Application No. 
PCT/JP2005/0QQ5Q2. filed January 17. 2005. which is based upon Japanese Patent 
Application No. 2004-018814. filed January 27. 2004. each of which is hereby incorporated 
by reference in its entirety. 

BACKGROUND ART fOF THE INVENTION 
— Field of the Invention 

[00021 The otraddling p resent invention generally relates to a straddle type of 
vehiclei such as a motorcycle includca — one provided with having a fuel tank 
with a fuel pump at the inside bottom of the tank to puck . More 
particularly, the present invention relates to a fuel system for such a vehicle- 
Description of the Related Art 

[00031 A motorcycle typically includes a fuel tank that has a fuel pump mounted 
inside the fuel tank. Sometimes, the fuel pump is mounted inside the tank on a bottom 
surface of the tank. The fuel pump draws fuel from around the bottom 4of the tank ("see, for 
example, JP-A-2000-7274). 

— The — constitution — ef — attaching — this — fuel — pump — is — as 
follows: A [0004] In such configurations, the fuel pump is attached to a — eupan 

upwardly opening upward . fe ecup. A fuel suction filter of the fuel pump is placed in 

the cup. An — A smaller diameter opening of a diameter smaller than the inside 
diameter of the cup is made formed at the bottom of the fuel tank. The Ajnain portion of 
the fuel tank is inserted through the opening into the tank and the cup is secured to the fuel 
tank. In thio wa y Thus , the fuel in the fuel tank can be aucked drawn out with of the 
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tank by the fuel pump without the fuel pressure b eing affected with the — changeb y 
changes in the fuel surface level due to acceleration, deceleration, and other attitude changes 
of the vehicle when the remaining amount in the fuel tank becomes small. 

rDISCLOSURE SUMMARY OF THE INVENTION^ 
— With — fefee — conventional — method — e£ — attaching — the — fuel 
pump, — bccau3c [00051 Because the fuel pump is placed in the fuel tank with the pump 
axis dircctcd extending generally vertically, the height of the pump becomes high. 
Thcrcf orc a factor in fuel tank design. For instance , the shaping of the — tank ceiling 
iremust be configured to accommodate the fuel pump, which undesirably 
restricted, restricts the fuel tank design. With the pump axis directed vertically, when 
fuel moves back and forth relative to the vehicle, effect of restricting the 
fuel motion is amall -rthe fuel pump does not serve to baffle movement of the fuel. 
In some cases, the fuel flows away from the fuel pump inlet and cannot be sucked 
w-i-fchpicked up by the fuel pump. Be side 3 ln addition , the constitution — e# 
attaching at the fuel tank bottom through the openinq pump mounting 

configuration described above is complicated-; In addition to that , — the and 

results in the cup proj ccts projecting out of the fuel tank bottom etftd — sometimes 
stands in the way of attaching the into positions that can make difficult the 
attachment of fuel tank and routing hoses or the likc lines . 

— This [00061 Thus, one aspect of an embodiment of the present invention 

has been made in view of the above situation. Therefore, — the 

object of this — invention io to provide provides a straddling straddle 
type of vehicle that makes it possible to securely suck out is configured 
to improve fuel without being affected with p ick up even during changes in the 
fuel ourfacc level due to caused by acceleration, deceleration, and other changes in 
the attitude of the vehicle-7 — to simplify attachment constitution of the 
fuel pump, — to facilitate attachment work of the fuel tank and 
routing — work — ef — hoses — asd — the — like, — without — causing — the 
attaching portion to . Another aspect of an embodiment of the present invention 
simplifies attachment of the fuel pump which eases assembly and routing of fuel lines and the 



like. A further aspect of an embodiment of the present invention involves providing a 
mounting configuration for a fuel pump that does not cause the attaching; portion of the fuel 
pump to excessively project out of the fuel tank. 

— Te — solve — the — above problem and accompli ah the — obj cct , — thio 
invention ia conotitutcd as deocribed below. 

— The first atraddling type of vehicle according to the 
invention ia — a — straddling type — of vehicle having a — fuel — tank 
with a built in fuel pump, in which the fuel pump ia placed in 
the — fuel — tank — with — its — pump — axis — directed — nearly — in — the 
vehicle width direction. 

— With the first atraddling type of vehicle according to tho 
inventi on^ — aa the — fuel — pump — ia placed — in the — fuel — tank with 
the pump axis directed nearly in the vehicle width direction, 
4rfe — ia poaaible to lower the height of the fuel pump and place 
the fuel pump inaidc the fuel tank ao that the shaping of the 

fuel — tank — ceiling — i-s — net — affected . Besides , — in cas e — fuel 

move a back and forth aa the vehicle accelerates eae 

decelerates , the — fuel — pump — with — ifcs — axia — in — longitudinal 

direction — has — little — effect — ef — restricting — the — fuel — motion. 

However, with — the pump — axia — nearly — in — the — vehicle — width 

direction, — the pump itself has the function of rcatricting the 
fuel — motion, — and — fuel — ean — he — securely — Ducked — with — the — fuel 
pump . 

— Preferably , — the fuel tank is constituted that straddles the 
vehicle body frame in the vehicle width direction, — the vehicle 
body frame extends obliquely rear downward to be lower toward 
the rear, and the fuel pump i a placed in the rear half of the 
fuel tank interior. 

— With the above conatitution , because the fuel tank straddles 
the — vehicle — body — frame — in — the — vehicle — width — direction, — the 
vehicle body frame extends obliquely rear downward to be lower 
toward the rear, — and the — fuel pump ia placed within the rear 
half — ef — the — fuel — tank — interior, — fuel — is — securely sucked with 
the — fuel — pump — even — if — remaining — amount — ifi — the — fuel — tank — is 
small . 

— The aecond atraddling type of vehicle according to t he 
invention ia a atraddling type of vehicle having a fuel -tank 

atraddling — the — vehicle — body — frame in — the — vehicle — width 

direction, — with the fuel tank having a built in fuel pump, — in 
which — a — nearly — horizontal — surface — portion — is — formed — en — the 
fuel — tank — bottom — and — the — fuel — pump — is — placed on — the — nearly 
horizontal — aurfacc portion with the pump axis directed nearly 
horizontally. 

— With the aecond atraddling type of vehicle according te —fejae 
invention , aa the nearly horizontal surface portion is form ed 
en- — the — fuel — tank bottom and the — fuel — pump — is — placed on — the 
nearly horizontal surface portion with the pump axis directed 
nearly horizontally, — it ia possible to lower the height of the 



fuel pump and place the fuel pump inside the fuel tank so that 

the — shaping — &£ — the fuel — tank — ceiling — is — net — affected. 

Besid e s , — when a pump — attachment — opening — is — to be made — in the 
fuel — tank bottom wall, — the — opening — eerii — be — punched — easily — in- 
the — die — stroke — direction when prcoa — forming the bottom wall, 
so that manufacture of the tank bottom wall is facilitated. 

— Preferably , the — vehicle — body — frame — is constituted that 

extends obliquely rear — downward — to be — lower — toward the — rear, 
and the fuel pump is placed in the rear half of the fuel tank 
interior . 

— With the above constituti on- ; — the vehicle body frame extends 
obliquely rear downward to be — lower toward the — rear, — and the 
fuel pump is placed within the rear half of the fuel tank> — aad- 
fuel is sucked securely with the fuel pump even when remaining 
amount is small in the fuel tank. 

Preferably , — the fuel tank is constituted that has a tunnel 
like — recess — section — straddling — the vehicle — body — frame, — with 
the — tunnel like recess section formed only in the — front half 
of the fuel tank interior, — and the fuel pump is placed behind 
the tunnel like recess section. 

— With the above constitution, because the tunnel like recess - 
section is formed only in the front half of the fuel tank 
interior to straddle the vehicle body frame and the fuel pump 
is placed behind the tunnel like roccoo, fuel io sucked out - 
securely with the fuel pump even when remaining amount -ia 
small in the fuel tank . 

— A preferable constitution may be that the fuel pum p — i& 
placed in the fuel tank with the pump axio directed nearly -ana 
the vehicle width directio n - ~ 
— With the above constitution, when fuel moves back and forth - 
relative to the vehicle as the vehicle accelerates 
decelerates, the fuel pump with its axis placed in t he- 
longitudinal direction of the vehicle has little effect -ef- 
Fcotricting the fuel m otion. However, the fuel pump itself 
with its axis placed in the vehicle width direction has — the 
function of restricting the fuel motion, so that fuc 4 — is- 
sucked out securely with the fuel pump . 

— A more preferable straddling type of vehicle according -fee 
the first and second invention may be constituted that the 
pump attaching opening of the fuel tank is made small to t he 
limit of permitting the passage of the fuel pump . 
— With the above constitution, scaling property is improved by 
downsizing the pump attaching opening of the fuel t -aafe - 

A — me re preferable straddling type of vehicle according to 
the fir s t and second invention may be constituted that — the 
pump attaching opening of the fuel tank is made small to — the 
limit of permitting the passage of the fuel pump and that the 
pump attaching opening is made in the shape of an elon gate 
hole . 



J £he — above constitution, with the small pump attaching 
opening of the fuel tank, makes it po3oiblc to improve scaling 
property. At the same time, making the pump attaching opening 
in the shape of elongate hole facilitates insertion of the 
fuel pump elongate in the direction of the pump axis . 

A — me re preferable straddling type of vehicle according -to 
the first and second invention may be constituted that the 
pum p attaching opening of the fuel tank is made small to the 
limit of permitting the passage of the fuel pump and that t -fee 
attaching portion of the fuel pump secured to the pump 
attaching opening is made small to the limit of permittin g 
closure of the pump attaching opening . 

Wirtrh- thc above constitution, scaling property is improved -by 

downsizing the pump attaching opening of the fuel tan k- ; At 

the same time, downsizing the fuel pump attaching portion 
makes it possible to reduce the area to be set aside for 
placing the fuel pump in the fuel tank. In particular, the 
straddling type of vehicle according to the second invent i -oa- 
makes it possible to reduce the area of the nearly horizont al 
surface portion formed on the fuel tank bottom so as to 
increase the fuel tank capacity . 

— A morc preferable straddling type of vehicle accordin g — fee 
the first and second invention may be constituted that the 
pump attaching opening of the fuel tank is made small to the 
limit of permitting the passage of the fuel pump, that t -fete 
attaching portion of the fuel pump secured to the pump 
attaching opening is made small to the limit of permitting 
ej re surc of the pump attaching opening, and that the attachi -ng 
portion is provided on one end side of the pump axis of the 
fuel pump . 
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pump axis can be easily inserted through the pump attae Mrng 
opening on the other end side where the attaching portion is 
not provided . - " 

[Brief Description of Drawings] 

I I%irS- invention will become morc apparent with the folle wi-Hg 
detailed explanation in reference to the attached drawings - ^ 

FIG. 1 is a sectional 3idc view of an essential par ¥^ef- — a 
fuel tank of a straddling type of vehicle. 

— FIG . — 2 — is a sectional plan view of the essential part of the 
fuel tank of the straddling type of vehicle. 

— FIG . — 3 — i-s — a — sectional — front — view — e£ — fehe — essential — part — e# 
the fuel tank of the straddling type of vehicle. 

FIG . — 4 — is — a perspective view of — the — essential — part — e-f- — the 
fuel tank of the straddling type of vehicle. 

— FIG . — 5 — is a plan view showing the direction of placing the 
fuel pump. 
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— FIG . — 6 io another plan view showing the direction of placing 

the fuel pump of another embodiment . 

— FIG . — 7 io a aide view of a fuel pump unit. 

— FIG . — 8 ia a bottom view of the fuel pump unit . 

— FIG . — 9 is a right oidc view of FIG. [00071 Another aspect of 

an embodiment of the present invention comprises a straddle type vehicle comprising a fuel 

tank. A fuel pump assembly is positioned at least partially inside of the fuel tank. An 

opening is defined within the fuel tank. The fuel pump assembly comprises a pump axis that 

extends generally transversely relative to the straddle type vehicle. 

[00081 A further aspect of an embodiment of the present invention comprises a 
straddle type vehicle comprising a frame assembly. A fuel tank straddles the frame assembly 
in a transverse direction of the vehicle. A fuel pump assembly extends into the fuel tank. 
The fuel tank comprises a generally horizontal surface portion formed on a bottom of the fuel 
tank. The fuel pump is mounted to the generally horizontal surface portion with a pump axis 
of the fuel pump assembly extending generally horizontally. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00091 These and other features, aspects and advantages of the present invention will 
now be described with reference to the drawings of one or more preferred embodiment, 
which embodiment is intended to illustrate and not to limit the invention, and in which 
figures: 

[00101 FIG. 1 is a partially sectioned side view of a portion of a fuel system of a 
straddle type vehicle, which fuel system is arranged and configured in accordance with 
certain features, aspects and advantages of the present invention; 

[00111 FIG. 2 is a partially sectioned plan view of the portion of the fuel system 
of FIG. 1; 

[00121 FIG. 3 is a partially sectioned front elevation view of the portion of the 
fuel system of FIG. 1; 

[00131 FIG. 4 is a perspective view of the lower part of the portion of the fuel 
system of Figure 1; 

[00141 FIG. 5 is a partial view of FIG. 2 showing the orientation of a fuel pump of 
the fuel system of FIG. 1; 



[00151 FIG. 6 is a partial view similar to FIG. 5 showing another orientation of 
the fuel pump of the fuel system of FIG. 1; 

[00161 FIG. 7 is a side view of the fuel pump unit; 

f00171 FIG. 8 is a bottom view of the fuel pump unit of FIG. 7: 

[00181 FIG. 9 is a right side view the fuel pump unit of FIG. 7; 

[00191 FIG. 10 is a partial view similar to that of FIG. 5 showing another 
embodiment of a fuel system that is arranged and configured in accordance with certain 
features, aspects and advantages of the present invention; 

[00201 FIG. 1 1 is a partial view similar to that of FIG. 5 showing a further 
embodiment of a fuel system that is arranged and configured in accordance with certain 
features, aspects and advantages of the present invention; and 

[00211 FIGS. 12 A - 12C are partially sectioned side views showing a sequence 
for attaching a fuel pump unit that is arranged and configured in accordance with certain 
features, aspects and advantages of an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[00221 In the following description, the terms "front" "rear." "left." "right." "up." 
and "down" are used from the vantage point of a rider unless otherwise understood from the 
context for use. In the accompanying figures, the symbol "Fr" denotes forward, the symbol 
"Rr" denotes rearward, the symbol "L" denotes leftward, and the symbol "R" denotes 
rightward. 

[00231 With reference initially to FIG. 1, a straddle type vehicle is illustrated. In 
the illustrated configuration, the straddle type vehicle comprises a motorcycle 1. In the 
illustrated motorcycle 1, a vehicle body frame 2 comprises a head pipe 3 and a main frame 4. 
The main frame 4 extends obliquely downward from the head pipe 3 with the rear portion of 
the main frame 4 curving and extending downward. In this way, the main frame 4 extends 
through a downward curve portion 4a to a rear arm pivot portion 4b. The body frame 2 also 
comprises a pair of right and left seat rails 10 that are connected by welding the connecting 
portions 10a of the pair of right and left seat rails 10 to the main frame 4. hi the illustrated 
configuration, the seat rails 10 are secured to the main frame 4 at positions before the curve 
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portion 4a of the main frame 4. A connection plate 13 interconnects the front portions of the 
right and left seat rails 10. 

[00241 The body frame 2 also comprises a down tube 6 that extends obliquely 
downward in a rearward direction from a lower part of the head pipe 3. The rear part of the 
down tube 6 can curve and extend downward in a rearward direction such that it connects to 
the lower part of the rear arm pivot portion 4b. 

[00251 The forward portions of the head pipe 3, the main frame 4, and the down 
tube 6 can be reinforced by a reinforcing bracket 19. The reinforcing bracket 19 can 
interconnect two or more of these components. The main frame 4 and the down tube 6 can 
be reinforced further by another reinforcing member 1 1 that is located behind the reinforcing 
bracket 19. 

[00261 An engine 20 can be mounted in a space defined within the vehicle body 
frame 2, which is primarily defined by the head pipe 3, the main frame 4, and the down tube 
6. An intake pipe 21 can be connected to a cylinder 20a of the engine 20. A fuel injection 
valve 22 can be connected to the intake pipe 21. In one configuration, the fuel injection valve 
22 extends upward from the intake pipe 21. Fuel can be injected through the fuel injection 
valve 22 to supply a mixture of air and fuel into the cylinder 20a. 

[00271 A fuel tank 30 can be mounted to or positioned above the front upper 
portions of the main frame 4 and the right and left seat rails 10. The fuel tank 30 preferably 
straddles the vehicle body frame 2 in the vehicle width direction. A fuel pump unit 40 can be 
provided inside the fuel tank 30. In one configuration, the fuel pump unit 40 preferably 
comprises a fuel pump 42 and a support plate 43. The fuel pump 42 can be placed in the fuel 
tank 30 with its pump axis A directed generally side to side (i.e., a generally transverse 
orientation) with respect to the vehicle. In the embodiment shown in FIG. 5. the fuel pump 
42 is placed in the fuel tank 30 with its pump axis A directed in the vehicle width direction B. 
In the embodiment shown in FIG. 6, the direction may be slightly offset from the vehicle 
width direction B, with a small tilt angle to the vehicle width direction B. In some less 
desirable configurations, the pump axis A of the fuel pump 42 may extend along the 
longitudinal direction of the vehicle. 
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[00281 In the illustrated configuration, the fuel tank 30 comprises a bottom plate 
31 and a tank body 32 secured to the bottom plate 31. In one configuration, the tank body 32 
covers the bottom plate 3 1 . Preferably, the bottom plate 3 1 is welded to the tank body 32. 

[00291 With reference to FIG. 1 and FIG. 4, the bottom plate 31 preferably 
comprises a tunnel-like recess section 31a and a nearly horizontal portion 31b. In one 
configuration, the recess section 31a straddles the main frame 4. In another configuration, 
the recess section 31 accommodates a frame member while the nearly horizontal portion 31b 
is positioned rearward of the frame member accommodated by the recess section 3 1 and the 
nearly horizontal portion 31b is positioned above another nearly horizontally extending frame 
member. In the one configuration, the recess section 31a is defined only in a forward portion 
of the fuel tank 30 while the nearly horizontal portion 31b is defined only in a rearward 
portion of the fuel tank 30. In the illustrated configuration, the recess section 31a is formed 
only in the front half of the interior of the fuel tank 30, while the nearly horizontal portion 
3 lb is formed only in the rear half of the interior of the fuel tank 30. 

[00301 Front attaching members 33 preferably are secured to the outside 
opposing surfaces 31c of the tunnel-like recess section 31a of the bottom plate 31. In one 
configuration, the front attaching members 33 are welded to the outside opposing surfaces 
31c or another suitable portion of the fuel tank 30. Each of the illustrated front attaching 
members 33 has an engaging portion 33a that is open forward. The engaging portion 33a 
receives an attaching bracket 14 that is secured to the right and left sides of the main frame 4. 
In one configuration, the attaching bracket 14 is welded to the main frame 4. 

[00311 An attaching plate 34 can be secured to the nearly horizontal surface 
portion 31b. In one configuration, the attaching plate 34 can be welded to the nearly 
horizontal surface portion 31b. The attaching plate 34 preferably has a rearward extending 
attaching lug 34a. The attaching lug 34a can be secured by a fastener 16 (e.g., bolf) to an 
attaching bracket 15 of the paired right and left seat rails 10. 

[00321 A pump attaching opening 31bl can be formed in the nearly horizontal 
surface portion 3 lb. Cap nuts 35 can be secured to any number of positions around the pump 
attaching opening 31bl. In one arrangement, six cap nuts 35 can be welded in position 
around the periphery of the pump attaching opening 31bl. Other suitable configurations. 



either using cap nuts or using other elements, can be used. A pump unit attaching base (e.g., 
a fuel pump attaching portion) 41 can be attached from under to the pump attaching opening 
31bl. In one configuration, bolts 36 are inserted from underneath to engage with the cap nuts 
35 and the pump unit attaching base 41 can be secured in position when the bolts 36 are 
tightened. 

r00331 With reference now to FIG. 7, FIG. 8 and FIG. 9, the pump attaching 
portion 42a of the fuel pump 42 can be secured to a support plate 43. In one configuration, 
the fuel pump 42 is positioned such that its suction port 42b and its delivery port 42c extend 
in opposing directions along the pump axis A. A pump filter 44 can be provided at the fore- 
end of the suction port 42b. A takeout pipe 42d can be connected to the delivery port 42c. 
The takeout pipe 42d preferably extends through the support plate 43. A fuel hose 
connecting portion 42e can extend generally parallel to the pump axis A at the fore-end of the 
takeout pipe 42d. A fuel hose 45 can be connected to the fuel hose connecting portion 42e. 
The fuel hose 45 preferably extends in the direction opposite to the suction port 42b. More 
preferably, the fuel hose 45 extends generally in the same direction as the pump axis A of the 
fuel pump 45. The fuel hose 45 can curve from right to left above the main frame 4 and can 
be connected from the left side to the fuel injection valve (injector) 22 located below the 
main frame 4. Other configurations also are possible . 

— FIG- 10 io ^ occtional plan view of the coocntial part of 
the fuel tank in another embodiment of the at raddling type -e# 
vch icl-e- T- 

- [00341 With reference now to FIG. 1 , FIG. 11 io a occtional plan view 

of the essential part of the fuel tank in still anoth er 
embodiment of the otraddling type of vehicle . 

— FICa. 12A 12C arc partial sectional aide views showi ng 
attaching □cqucncc of the fuel pump unit. FIG. 12A shows t he 
state of the fuel pump unit before insertion into the pump 
attaching opening. FIG. 12B shows the state of the f ucl -pump 
unit in the middle of the insertion into the pump attachi -ng 
opening. FIG. 12C shows the state of the fuel pump unit after 
the insertion into the pump attaching opening. 

[Best Mode of Embodying the Invention] 

— Embodiments — ef- — fefee — straddling — type — ef- — vehicle — according — fee 
the — present — invention — will — be — described below; — however, — this 

invention is not limited to such embodiments. The embodiments 

show the most preferable forma of the invention and the terms 
in the present invention arc not limited to that used herein. 



— FIG . — 1 — is — a — sectional — side — view — ef- — an — csscnt ial — part — ef- — a 

fuel — tank — ef — a — at raddling — type — ef- — vehicle . FIG . 2 is — a 

sectional plan view of the essential part — of the — fuel — tank of 

fehe — straddling type of vehicle. FIG . — 3 — is — a sectional — front 

view of — the essential part of the fuel — tank of the straddling 

type of — vehicle . FIG . 4 — is — a — perspective — view — ef — fehe 

essential — part — ef- — the — fuel — tank — ef — fehe — straddling — type — ef 

vchiclc . FIG . — 5 — is — a — plan — view — showing — fehe — direction — ef 

placing — the — fuel — pump . FIG . — 6 — is — another plan view — showing 

the direction of placing the — fuel pump of — another embodiment . 

FIG . — 1 — is a aide view of a fuel pump unit. FIG . — 8 — is a bottom 

view of — the — fuel — pump unit. FIG . — 9 — is — a right — side view of 

FIG . — 8-: In the embodiments, — ' front , ' — ' rear, ' — ' left , ' — ' right , ' 

'up, ' — aftd — ' down ' — a^e — meant — as — seen — from — the — rider. The 

symbols — Fr — denotes — forward, — Ra? — rearward, — L — leftward, — and — R 

rightward. Drawings — a*e — fee — be — seen — in the — direction of — the 

symbols . 

— In these embodiment, — a motorcycle is shown as the straddling 

type of vehicle. In the motorcycle 1, — a main frame 4 extends 

from the upper part to the obliquely lower rear part of a head 
pipe 3 — of a vehicle body frame 2, with the rear part of the 

main frame — 4 — curving and extending downward. In this way, — fehe 

main frame — 4 — as shown in FIGS; — 1 and 5 extends down rearward, 
through — a — downward — curve — portion — 4a-; — fee — a — rear — aarfft — pivot 

portion — 4te^ A — pair — ef — right — and — left — scat — rails — 1£ — aa?e 

connected firmly by welding the connecting portions 10a of the 
pair of — right — and loft — scat — rails — te — to the main frame — 4 — afe 

positions before the curve portion 4a of the main frame 4 . A 

connection — plate — 1-3 — interconnects — fehe — front — portions — ef- — fehe 
paired right and left scat rails 10. 

— A down tube 6 extends obliquely rear downward from the lower 

part — ef- — the head pipe — 3-= The rear part — of the down tube — & 

further — curves — aad — extends — rear — downward — fee — be — connected to 
the lower part of the rear arm pivot portion 4b. 
— The — forward portions of the head pipe 3, — the main frame 4 , 
and the down tube — 6 — arc reinforced as — they arc — interconnected 

with a reinforcing bracket 19. The main frame 4 and the down 

tube — 6 arc — further reinforced as they arc — interconnected with 

a reinforcing member 11 behind the reinforcing bracket 19. An 

engine 2 0 is mounted in the space in the vehicle body frame 2 
constituted as above, — formed with the head pipe — 3-, — the main 

frame 4, — and the down tube 6 . An intake pipe 21 — is connected 

t o a cylinder 20a of the engine 20. To the intake pipe 21 is 

attached a fuel injection — valve 25 in — upward — directed 

attitude . Fuel — is — injected through the fuel — injection valve 

2 2 to supply mixture of air and fuel into the cylinder 2 0a. 

— A — fuel — tank — 3-9 — is — placed — ia — fehe — front — upper parts — ef 

thc main frame 4 — and the paired right and left scat rails 10. 

The — fuel — tank — 3-9 — straddles — the vehicle — body — frame 2 — ia — fehe 
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vehicle — width — direction. A — fuel — pump — unit — 4-0 — i-s — provided 

inside — the — fuel — tank — 3-0-r The — fuel — pump — unit — 4-6 — includco — a 

fuel — pump — 42 — aed — a — aupport — plate — 43-= The — fuel — pump — 43 — i-s 

placed — in — the — fuel — tank — 30 — with — its — pump — axis — A — directed 

nearly — ir& — the — vehicle — width — direction. — the — embodiment 

shown in FIG. — 5-7 — fehe — fuel pump — 42 — ia placed in the — fuel — tank 

3-9 — with — its — pump — axis — A — directed — ifi — the — vehicle — width 

direction B. In the embodiment shown in FIG. — 6-, — the direction 

may — be — slightly — twisted — from — the — vehicle — width — direction — B-j- 

with — a — small — tilt — angle — fee — fehe — vehicle — width — direction — Br- 

Furthcrmorc , — the pump axis A of the fuel pump 42 may be in the 

longitudinal — direction of the vehicle without being restricted 

with FIGs. — 5— and &FIG. 3, the bottom of the illustrated fuel tank 30 is formed with the 

nearly horizontal surface portion 31b to which is attached the fuel pump 45 with the pump 

axis A nearly in the horizontal direction C. A control unit and other components (not shown) 

can be provided in the space between the tunnel-like recess section 31a and the main frame 4. 

The fuel pump 42 preferably is placed behind the tunnel-like recess section 31a . 

— The fuel tank 3 0 — is made up of a bottom plate 31 and a tank 
body — 3-2 — secured by — welding — fee — the — bottom plate — 3-1 — se — as — fee 

cover the bottom plate — 34-^ The bottom plate — 34 — ie-; — as — shown 

in FIGo. — 1 and 4 , — formed with a tunnel like rcceao section 31a 
straddling — the — main — frame — 4 — constituting — the — vehicle — body 
frame — 2-, — and — with — a — nearly — horizontal — surface — portion — 31b . 
The tunnel like recess section 31a is formed only in the front 
half — ef- — the — interior — ©4 — the — fuel — tank — 3-07 — while — the — nearly 
horizontal — surface — portion — 34b — only — in- — the — rear — half — e-f — the 
interior of the fuel tank 30. 

— F ront — attaching — members — 33 — ase — secured — by — welding — fee — the 

outside opposing — surfaces 34e ef fehe — tunnel like — recess 

section — 34a — ©4 — fehe — bottom — plate — 34-7 Each — ef- — fehe — front 

attaching members — 33 — has an engaging portion 33a that — is open 
forward — fee — be — attached — by — engagement — with — ene — e-f — attaching 
brackets — 14 — secured by welding to the right and left — sides of 

the main frame 4 . An attaching plate 34 is secured by welding 

fee — fehe — nearly horizontal — surface — portion — 31b . She — attaching 

plate — 34 — has — a — rearward — extending — attaching — iug — 3 4 a . 4he 

attaching lug — 34ra — ±a — secured with — a — bolt — 16 — fee — aa — attaching 
bracket — 15 of the paired right and left scat rails 10. 

— A — pump — attaching — opening — 31bl ie — made in — fehe — nearly 

horizontal — surface — portion — 31b . Gap — nuts — 3-5 — are — secured by 

welding — fee — si^ — positions — around — fehe — pump — attaching — opening 



3 lbl . A — pump — unit — attaching — base — (fuel pump attaching 

portion -)- — 44 — is — attached — from — under — fee — fehe — pump — attaching 

opening 3 lbl. Bolt a 3 6 arc inacrtcd from under to engage with 

the cap nut a 3 5 and tightened. 

— As — for the fuel pump unit 4 0, — aa ahown in FIGs. — 7 to 9 , — fehe 
pump attaching portion 42a of — fehe — fuel pump — 4-2 — is — accurcd to 

the aupport plate 43. The fuel pump 42 — io placed so that its 

auction — port — 42-b — asd — delivery — port — 4-2-e — extend — is — mutually- 
opposite — directions — along the pump axis A. A pump — filter 44 

is — provided — etfe — fehe — fore end — ef- — fehe — auction — port — 42-b-: A 

takeout — pipe — 42d ia — connected to — fehe — delivery port — 42c . ¥he 

takeout pipe — 12d paaaca through the aupport plate — 4-3-^ A fuel 

hose — connecting — portion — 4-2e — is — formed — fee — extend — mi — fehe 
direction — ef — fehe — pump — axia — A — afe — fehe — fore end — ef — fehe — takeout 

pipe — 42d. A — fuel — hese — 4-5 — is — connected — fee — fehe — fuel — hese 

connecting — portion — 4 2c . The — fuel — hese — 4-5 — extends — ifi — fehe 

direction — opposite — fehe — auction port — 4-2-b — if* — fehe — direction of 

the pump axia A of the fuel pump 4 5. The fuel hoac 15 curves 

f r om — right — fee — left — above — fehe — main — frame — 4 — afid — is — connected 
from the — left — side — fee — fehe — fuel — injection valve — (injector) — 22- 
locatcd below the main frame 4 . 

— Aa ahown in FIGs . — 1 and 3 , — the bottom of the fuel tank 3 0 is 
formed with the nearly horizontal surface portion 31b to which 
■is — attached — fehe — fuel — pump — 45 — with — the pump — axis A nearly — ifi 

fehe — horizontal — direction — G-: A — control — unit — af*3 — others — (not 

shown) ase — provided — ift — fehe — space — between — fehe — tunnel like 

rcccaa section 31a and the main frame 4. The fuel pump 4 2 — is 

placed behind the tunnel like recess section 31a. 
— In thi3 — embodiment — as — shown — in FIGs . — 5 — and — G-, — because — fehe 
fuel pump 42 is placed in the fuel tank 3 0 with the pump axis 
A nearly in the vehicle width direction B, — the height H of the 
fuel — pump — 42 — including — fehe — auction port — 4-2-b — anfel — fehe — delivery 

port 4 2c becomes low as shown in FIG. — 3^ The low height H of 

the fuel pump 42 makes — it possible to place the fuel pump — 43- 
iKt — fehe — fuel — tank — 3-0 — without — affecting — shaping — ef- — the tank 
ceiling 32a formed with the tank body 32 by the fuel pump 42. 
— When fuel movca bade and forth aa the vehicle accelerates or 
decelerates , — the fuel pump 4 2, — if its pump axis A is directed 
in — fehe — longitudinal — direction — ef- — fehe — vehicle, — has — little 

effect — ef- — restricting the — fuel motion. However, — as — shown in 

FIGs . — 5 — and — 6-, — placing — fehe — fuel — pump with — ifes — pump — axis A 
directed — nearly — ifi — fehe — vehicle — width — direction — provides — fehe 
effect of the pump itself restricting the fuel motion, — ao that 
fuel ia sucked securely with the fuel pump 42. 

— The bottom of the fuel tank 3 0 is formed as shown in FIGs. 1 
and 3 with the nearly horizontal surface portion 31b where the 
fuel pump 42 is placed with its pump axis A directed nearly in 

the horizontal direction C. As a result, — the height II of the 

fuel — pump — 42 — becomes — lew — se — that — fehe — fuel — pump — 42 — eafi — be 
placed in the — fuel — tank 3 0 — without — affecting shaping of — fehe 
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tank coiling 32a. When the pump — attaching opening — 31bl — is — fee 

be — made — ie — fehe — bottom plate — 3^t — forming — fehe — fuel — tank bottom 
wall , — fehe — opening — ean — be — punched — caaily — in — fehe — die — stroke 
direction while — the bottom plate — 3-1 — is — prcao — formed, — se — that 
manufacture of the tank bottom wall ia facilitated. 
— As — shown — *b — FIG . — =b — becauac — the — main — frame — 4 — constituting 
the vehicle body frame 2 extends obliquely rear downward to be 
lower — toward the — rear, — and the — fuel — pump — 4-2 — is — placed — is — fehe 

rear — half — &£ — fehe — interior — ef — fehe — fuel — tank — 3-0-? fuel — is 

securely sucked with the fuel pump 42 even if remaining amount 
i n th e fuel tank 30 is small. 

— Furthermore, — becauac the tunnel like recess section 31a 

e-f- — the — fuel — tank — 3-6 — straddling — fehe — main — frame — 4 — constituting 
the vehicle body frame — 2 — is — formed only in the — front half — in 
fehe — fuel — tank — 3-0-; — and the — fuel — pump — 43 — is — placed behind the 
tunnel like — recess — section — 31a, — fuel — is — sucked — securely with 
fehe — fuel — pump 4 2 — even when remaining amount — ef — fuel — is — small 

■±h — fehe — fuel — tank — 3-9^ — position — ef — fehe — fuel — pump — 43 — as 

shown in FIG . [00351 With reference to FIG. 5 and FIG. 6, because the fuel pump 42 
is placed in the fuel tank 30 with the pump axis A extending generally the transverse 
direction B, the height H of the fuel pump 42 including the suction port 42b and the delivery 
port 42c is reduced. FIG. 1 shows the low height H of the fuel pump 42. The low height H 
of the fuel pump 42 makes it possible to place the fuel pump 42 in the fuel tank 30 without 
affecting the shape of the tank ceiling 32a. 

[00361 With reference to FIG. 5 and FIG. 6, when fuel moves back and forth as 
the vehicle accelerates or decelerates, the transversely-mounted fuel pump 42 (i.e., the fuel 
pump 42 with its pump axis A extending generally in the transverse direction) helps baffle or 
restrict movement of the fuel (e.g., reduces fuel sloshing) relative to a fuel pump mounted 
with its pump axis directed in the longitudinal direction of the vehicle. Thus, the 
transversely-mounted fuel pump 42 improves fuel pickup by the fuel pump 42 during 
acceleration and deceleration. 

[00371 In one preferred configuration, such as that shown in FIG. 1, FIG. 2 and 
FIG. 3, the generally horizontal surface portion 31b of the fuel tank 30 preferably extends in a 
generally horizontal direction C in a location corresponding to the pump axis A of the fuel 
pump 42. As a result, the height H of the fuel pump 42 is lowered and the fuel pump 42 can 



be placed in the fuel tank 30 without affecting shape of the tank ceiling 32a. The pump 
attaching opening 31bl can be punched in the same direction as a die stroke while the bottom 
plate 3 1 is being press formed. Accordingly, the tank bottom wall is easily fabricated. 

[00381 With reference now to FIG. 1, the fuel pump 42 preferably is positioned in 
a rearward portion of the fuel tank 30 because the main frame 4 extends obliquely downward 
in a rearward direction such that the rearward portion of the fuel tank can be lower than the 
forward portion without interfering with the main frame 4. Thus, because the fuel pump 42 is 
located in a lower portion of the fuel tank 30 (which is a rearward portion in the illustrated 
construction) fuel pickup is improved during low fuel situations. 

[00391 With reference to FIG. 1, the tunnel-like recess section 31a of the fuel tank 
30 preferably straddles the main frame 4 only in the front portion of the fuel tank 30 and the 
fuel pump 42 preferably is positioned behind the tunnel-like recess section 31a. With such a 
construction, fuel pickup by the fuel pump 42 is improved even during low fuel situations. 
Moreover, the position of the fuel pump 42 as shown in FIG. 1 is generally above the curved 
portion 4a of the main frame 4. Accordingly, a space 80 is formed by the curved portion 4a 
and the bottom plate 31 of the fuel tank 30. The space 80 provides routing and connecting 
space for the fuel hose 45. which extends below the fuel pump 42. 

[00401 With reference now to FIG. 10. FIG. 11 and FIG12(AV12(C). another 
embodiment having many of the same parts as the first embodiment. Those, the same 
reference numerals will be used to refer to the same or corresponding components. 
Moreover, to reduce duplicative description, some of the components discussed above will 
not be reintroduced and discussed above below. 

[00411 With reference now to FIG. 10 and FIG. 11. the shape of the pump unit 
attaching base 46 or 47 is shown in solid lines in order to make clear its shape. Actually, 
however, the pump unit attaching base 46 or 47 is attached below the nearly horizontal 
surface portion 31b of the fuel tank 30 and, therefore, would not properly be shown in solid 
lines in the drawing. In other words, the base 46 or 47 is positioned under the portion 31b 
and not overtop of the portion 31b. 

[00421 With reference to FIG. 10. the pump attaching opening 31b2 of the fuel 
tank 30 has a reduced size when compared to the opening 31bl or FIG. 1 ia nearly 
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above — the — curved portion 4 a of — the main frame — 4-; A apace — 8-6 

is formed with the curved portion 4 a below the bottom plate 31 

ef- — fefee — fuel — tank — 3^ The — space — 8-9 — provides — routing — etad- 

connecting — space — §ea? — the — fuel — hose — 4-5 — protruding — below — the 
fuel pump . The smaller opening 31b2 preferably is sized as small as possible while still 
permitting the insertion of the fuel pump unit 40. The shape and the size of the pump 
attaching opening 31b2 are made in an ellipse approximately identical with the support plate 
43 of the pump unit 40 . 

— As described above, — the straddling type of vehicle according 
to thi s embodiment makes it possible to securely suck out fuel 
with the — fuel pump 42 without being affected with changes — is 
fehe — fuel — surface — level — due to acceleration, — deceleration, — etfid 
vehicle attitude, — simplify constitution for attaching the fuel 
pump 42 without protrusion of the attaching portion out of the 
fuel — tank — 3-6-; — and — facilitate — attachment — &€ — the — fuel — pump — 4-2- 
and routing of the fuel hose and the like. 

— Next, the straddling type of vehicle as ano fcher- 

embo diment of the invention is described in reference to FIG &r- 

10, 11, and 12A to 12C . The game parts as those of the 

st r addling type of vehicle deacribed above in reference to 

FIGs . 1 to D are provided with the same symbols and dcta jrjred 

description is not repeated . In FIGs. 10 [00431 On the other 

hand, the pump unit attaching base (fuel pump attaching portion) 46 for attaching the pump 

unit 40 from under the pump attaching opening 31b2 is made about one size larger than the 

pump attaching opening 31b2 while preferably not being greatly oversized relative to the 

opening 31b2 (i.e.. the base 46 is slightly larger than the opening 31b2). The base 46 

preferably is generally elliptical in shape. The base 46 preferably is sufficiently sized to 

permit closure of the pump attaching opening 31b2. Moreover, in the illustrated 

configuration, the longitudinal directions (i.e., the major axis) of the pump attaching opening 

3 lb2 and the pump unit attaching base 46 correspond with the pump axis A of the fuel pump 

unit 40. 

[0044] Incidentally, the shape of the pump unit attaching opening 31b2 is not 
limited to the ellipse but may be changed to elongate holes such as a rectangle with four 
corners rounded, or an oval. Other shapes also can be used. Although the shape of the pump 
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unit attaching opening 31b2 is preferably elongate and round in consideration of ease of 
passing the fuel pump unit 40 to be described later, it may be a true circle or oval and may be 
small to the limit of permitting insertion of the fuel pump unit 40. 

[00451 With reference to FIG. 11, a pump attaching opening 31b3 of the fuel 
tank 30 may be an ellipse that is smaller than the pump attaching opening 31b2 described 
above. In such a situation, a support plate 43 of nearly the same shape and size as the pump 
attaching opening 3 lb3 can be provided and a pump unit attaching base (fuel pump attaching 
portion) 47 greater by one size than, and similar in shape to, the pump attaching opening 
31b3 can be provided with the support plate 43 being positioned between the pump axis A 
and the base 47. In addition, in the arrangement of FIG. 11, the support plate 43 preferably 
does not extend under the full length of the pump 42. More preferably, the support plate 43 
extends under less than half of the pump 42. 

r00461 With reference to FIG. 12(A), FIG. 12(B) and FIG. 12(C). the fuel pump 
unit 40 of FIG. 1 1 is inserted and installed in the following manner. First, as shown in FIG. 
12 A. the fuel pump unit 40. which preferably is longer than wide with the pump axis A 
extending along its length, is inserted into the pump attaching opening 31b3. The end of the 
fuel pump unit 40 opposite the base 47 preferably is inserted first. Next, as shown in FIG. 
12B, the pump unit 40, while it is being turned, is further inserted into the pump attaching 
opening 31b3. After that, as shown in FIG. 12C, the pump unit attaching base 47 is secured 
under the pump attaching opening 31b3. 

[00471 In the configurations of FIG. 1 1 and 11, the shape of the 
pump unit attaching base 4 6 or 4 7 io shown in oolid lines -j-n 
order to make clear its shape. Actually, however, the pu mp 
unit attaching base 46 or 47 io attached below the ne arly 
horizontal □urfacc portion 31b of the fuel tank 30, and do not 
present on the nearly horizontal aurfacc portion 31bF IG. 12, 
downsizing the pump attaching opening 31b2 or 31b3 of the fuel tank 30 approximately to 
the limit of allowing insertion of the fuel pump unit 40 results in a better sealing of the fuel 
tank. In addition, elongating the shape of the pump attaching opening 31b2 or 31b3 
facilitates insertion of the fuel pump unit 40, which is elongated along the direction of the 
pump axis A. Furthermore, downsizing the pump unit attaching base 46 or 47 that is secured 
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to the pump attaching opening 31b2 or 31b3 makes it possible to increase the capacity of the 
fuel tank 30 by downsizing the area of the nearly horizontal surface portion 31b formed on 
the bottom of the fuel tank 30 . 

— In the straddling type of vehicle of thio embodiment s feewH 
in FIG. 10, the pump attaching opening 31b2 of the fuel tank 
3 0 is made small to the limit of permitting inacrtion of the 

fuel pump unit 4 0 . The ohapc and the size of the pump 

attaching opening 31b2 arc made in an cllipac approximate ly 
identical with the support plate 43 of the pump unit 4-9-y 
— O n the other hand, the pump unit attaching base (fuel pump 
attaching portion) 46 for attaching the pump unit 40 from 
under the pump attaching opening 31b2 is made greater by o ne 
size than and in an ellipse similar to the pump attaching 
opening 31b2, and is made small to the limit of permitti ng 

closure of the pump attaching opening 31b2 . The longitudin al 

directions of the pump attaching opening 31b2 and the pump 
unit attaching base 4 6 arc in agreement with the pump axis — A 
of the fuel pump unit 40 . 

— incidentally, the shape of the pump unit attaching ope ning 
31b2 is not limited to the ellipse but may be changed -fee 
elongate holes such as a rectangle with four corners rounde d-r 

or an oval . Although the ohapc of the pump unit attaching 

opening 31b2 is preferably elongate and round in considerati on 
of case of passing th e fuel pump unit 40 to be describe d 
later, it may be a true circle or oval, and may be small -fee 
the limit of permitting insertion of the fuel pump unit — 4-Q- r- 
— Here, as s hown in FIG. 11, a pump attaching opening 31b3 -ef- 
the fuel tank 3 0 may be made in an ellipse that is further 
smaller than the pump attaching opening 31b2 described abov e-r- 
In that case, a support plate 43 of nearly the same shape and 
size as the pump attaching opening 31b3 is provided on one end 
side of the pump axis A of the fuel pump unit 4 0 — 
Furthermore, a pump unit attaching base (fuel pump attachi ng 
portion) 4 7 greater by one size than and similar in shape -fee 
the pump attaching opening 31b3 is provided on the rever se 
side of the support plate 43 — 

— Sequence of attaching the above fuel pump unit 4 0 in the 
straddling type of vehicle of this embodiment shown in FIG -: — Hr 
is described b elow. First, as shown in FIG. 12A, the -#ae3r 
pump unit 40 elongate in the direction of the pump axis A i3 
inserted, from the other end side at which the pump unit 
attaching base 47 is not provided, into the pump attaching 
opening 31b3. Next, as shown in FIG. 12B, the pump unit — 
whilc it is being turned, is further inserted into the pump 
attaching opening 31b3 . After that, as shown in FIG. 12C ; — fehe 
pump unit attaching base 4 7 is secured under the pump 
attaching opening 31b3 . 
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— T h e above embodiment of the straddle type of vehicle sho wn- 
in FICs. 10 or 11 makes it possible to improve scaling 
property by downsizing the pump attaching opening 31b2 or 31 b3- 
of the fuel tank 3 0 to the limit of permitting insertion of 
the fuel pump unit 4-9- v- 

— Making the pump attaching opening 31b2 or 31b3 in the 
elongate hole shape facilitates insertion of the fuel pump 
unit 4 0 elongate in the direction of the pump axis A . 
' — Downsizing the pump unit attaching base 4 6 or 47 secured to 
the pump attaching opening 31b2 or 31b3 makes it possible -fee 
increase the capacity of the fuel tank 3 0 by downsizing th e 
area of the nearly horizontal surface portion 31b formed on 
the bo ttom of the fuel tank 30 . 

— In addition to the above, like the straddling type of 
vehicle of the embodiment shown in FIG. 11, in case the -Bump 
unit attaching base 4 7 is made small to the limit — efe 
permitting closure of the pump attaching opening 31b3 a ad- 
locat cd on one end side of the pump axis A of the fuel pump 
unit 4 0, the pump unit 4 0 may be easily inserted from t he 
other end side into the pump attaching opening 31b3 . 
[Industrial Applicability] 

— This — invention — may* — be — applied — fee — fehe — straddling — type — efe 
vehicle — such — as — fehe — motorcycle and — motor tricycle — having — a 
fuel — tank — with — a — built in — fuel — pump — fee — suck — eafe — aftd- — supply 
fuel through a fuel pump to an engine. 
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[Claims] 

[Claim — 3d A straddling — type — ef — vehicle having a — fuel — tank 

with a built in fuel pump, — wherein the fuel pump ia placed in 
the — fuel — tank — with — the — pump — axis — directed — nearly — ie — the 
vehicle width direction. 

[Claim 2] The straddling type of vehicle a ccordi ng to Claim 

;1, 

wherein the — fuel — tank straddles — a vehicle body frame — in the 
vehicle width direction, 

— the vehicle body frame extends obliquely rear downward to be 
lower toward the rear, — ate 

the — fuel — pump — ie — placed — ±¥i — fete — rear — half — e£ — fete — fuel — tank 
interior . 

[Claim 3] A — straddling — type — efe — vehicle — having — a — fuel — tank 

strad dling a vehicle body frame in the vehicle width direction 
and with a built in fuel pump, 

— wherein a nearly horizontal surface portion is formed on the 
bottom — ef — fete — fuel — tank, — ate — fete — fuel — pump — i-s — placed — ea — fete 
nearly horizontal — surface portion with the pump axis — directed 
nearly horizontally. 

[Claim 4 ] The straddling type of vehicle according to Claim 

±r 

wherein — fehe — vehicle — body — frame extends obliquely — rear 

downward — fee — he — lower — toward — fehe — roar, — ate — fehe — fuel — pump — =t& 
placed in the rear half of the fuel tank interior. 

[Claim 5] The 3traddling type of vehicle according to Claim 

±r 

wherein — fehe — fuel — tank — has — a — tunnel like — rccGoa — section 
straddling the vehicle body frame, — with the tunnel like rcccs -s- 
section — formed — only — in- — fehe — front — half — ef- — fehe — fuel — tank 
interior, — ate 

— fehe — fuel — pump — i-s — placed — behind — fehe — tunnel like — recess 
section . 

— [Claim 6] The straddling type of vehicle according to Claim 
3, ' 

whe r ein the fuel pump is placed in the fuel tank with the 
pump axis directed nearly in the vehicle width dircctioR - v- 
— [Claim 7] The straddling type of vehicle according to Claim 
1 or 3— 

wherein a pump attaching opening of the fuel tank i -s- 
downsized to the limit of permitting insertion of the fu el- 
pump . 

— [Claim 8] The straddling type of vehicle according to Cla im 
1 or 3 — 

wher ein a pump attaching opening of the fuel tank is 
downsized to the limit of permitting insertion of the fuel 
pump, and the pump attaching opening is made in an elongate 
hole shape . 

— [Claim 9] The straddling type of vehicle according to Claim 
1 or 3 — 
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wherein a pump attaching opening of the fuel tank i e 
downsized to the limit of permitting insertion of the fue l- 
pump, and an attaching portion of the fuel pump secured to t -fee 
pump attaching opening io downsized to the limit of permitting 
closure of the pump attaching opening . 

[Claim 10] The straddling type of v e hicle according to Claim 1 or 3, 

wherein a pump attaching opening of the fuel tank -aba 
downsized to the limit of permitting insertion of the fu e3r 
pump, an attaching portion of the fuel pump secured to — fc-he 
pump attaching opening is downsized to the limit of permitti ng 
closure of the pump attaching opening, and the attachi ng 
portion is provided on one end side of the pump axis of t -he 
fuel pump . 
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[00481 In addition, if the pump unit attaching base 47 is shrunk to the limit of 
permitting closure of the pump attaching opening 31b3 and if the base 47 is located on only 
one end portion of the pump unit 40, the pump unit 40 may be easily inserted from the 
opposite end relative to the base 47 into the pump attaching opening 31b3 (see, e.g., FIG. 1 1). 

[00491 This invention may be applied to the straddling type of vehicle such as the 
motorcycle and motor-tricycle having a fuel tank with a built-in fuel pump to draw out and 
supply fuel through a fuel pump to an engine. Other vehicles also may benefit from certain 
features, aspects and advantages of the embodiments of the present invention. 

[00501 Although the present invention has been described in terms of a certain 
embodiment, other embodiments apparent to those of ordinary skill in the art also are within 
the scope of this invention. Thus, various changes and modifications may be made without 
departing from the spirit and scope of the invention. For instance, various components may 
be repositioned as desired. Moreover, not all of the features, aspects and advantages are 
necessarily required to practice the present invention. Accordingly, the scope of the present 
invention is intended to be defined only by the claims that follow. 
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WHAT IS CLAIMED IS: 

11. A straddle type vehicle comprising a fuel tank, a fuel pump assembly 
positioned at least partially inside of said fuel tank, an opening defined within said fuel tank, 
said fuel pump assembly comprising a pump axis that extends generally transversely relative 
to said straddle type vehicle. 

12. The vehicle of Claim 11 further comprising a frame assembly, said fuel tank 
generally straddling said frame assembly in a transverse direction relative to said straddle 
type vehicle, said frame assembly comprising a frame component that extends at an angle 
downward and rearward such that a rear portion of said frame component is lower a forward 
portion of said frame component, and said fuel pump assembly being positioned in a 
rearward portion of said fuel tank. 

13. The vehicle of Claim 11, wherein a size of said opening is minimized while 
permitting insertion of said fuel pump assembly into said fuel tank. 

14. The vehicle of Claim 13. wherein said opening comprises an elongated 
configuration. 

15. The vehicle of Claim 14. wherein said fuel pump assembly comprises an 
attaching portion and said attaching portion is sized slightly larger than said opening such 
that said attaching portion can close said opening. 

16. The vehicle of Claim 15, wherein said fuel pump assembly comprises a fuel 
pump and said attaching portion is positioned under only a portion of said fuel pump. 

17. The vehicle of Claim 16, wherein said attaching portion is positioned under 
less than half of said fuel pump. 

18. A straddle type vehicle comprising a frame assembly, a fuel tank straddling 
said frame assembly in a transverse direction of said vehicle, a fuel pump assembly extending 
into said fuel tank, said fuel tank comprising a generally horizontal surface portion formed on 
a bottom of said fuel tank, and said fuel pump being mounted to said generally horizontal 
surface portion with a pump axis of said fuel pump assembly extending generally 
horizontally. 

19. The vehicle of Claim 18, wherein said frame assembly comprising a frame 
component that extends at an angle downward and rearward such that a rear portion of said 
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frame component is lower a forward portion of said frame component, and said fuel pump 
assembly being positioned in a rearward portion of said fuel tank. 

20. The vehicle of Claim 18, wherein said fuel tank comprises a recessed forward 
portion, said frame assembly extending alongside said recessed forward portion such that said 
fuel tank straddles said frame assembly, and said fuel pump assembly being positioned 
rearward of said recessed forward portion of said fuel tank. 

21. The vehicle of Claim 18, wherein said fuel pump assembly is positioned in 
said fuel tank with said pump axis of said fuel pump assembly extending generally transverse 
relative to said vehicle. 

22. The vehicle of Claim 18, wherein said fuel tank comprises a pump attaching 
opening defined in at least a portion of said generally horizontal surface portion and a size of 
said pump attaching opening is minimized while permitting insertion of said fuel pump 
assembly into said fuel tank. 

23. The vehicle of Claim 22, wherein said pump attaching opening comprises an 
elongated configuration. 

24. The vehicle of Claim 22, wherein said fuel pump assembly comprises an 
attaching portion and said attaching portion is sized slightly larger than said pump attaching 
opening such that said attaching portion can close said opening. 

25. The vehicle of Claim 24, wherein said fuel pump assembly comprises a fuel 
pump and said attaching portion is positioned under only a portion of said fuel pump. 

26. The vehicle of Claim 25, wherein said attaching portion is positioned under 
less than half of said fuel pump. 
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STRADDLING TYPE OF VEHICLE 



ABSTRACT OF THE DISCLOSURE 

— In a A straddle type ef— vehicle havi ng comprises a fuel tank (30) — with a 
built-in fuel pump — ( 4 2) , — fehe — . The fuel pump 442-) — is placed in the fuel tank (30) 
with the pump axis 4A} — directed nearly in the generally transversely relative to a 
vehicle width direction. The straddling type of vehicle is provided 
that — a — nca r l y A generally horizontal surface portion (31b) — is formed on tkea 
portion of a bottom of the fuel tank 43-9-) — and the fuel pump 44-2-) — is placed on the 
ncarly generally horizontal surface portion (31b) — with the pump axis -{A) — directed 
nearly in the horizontal direct io n extending generally horizontally . 
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